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ru-;H-*a (#4L<{±*a«ki-3o. £<om wm±. i>i<\*. w&twmtf&siximm 
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l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a light emitting device, luminous efficiency of this invention is high by 
especially high brightness, and it relates to the organic electroluminescence devices which are excellent 
in endurance. 
[0002] 

[Description of the Prior Art] The researches and developments about various light emitting devices are 
active, and especially, since an organic electroluminescence (EL) component can obtain luminescence of 
the high brightness in a low battery, it attracts attention as a promising light emitting device today. For 
example, the light emitting device which forms an organic thin film by vacuum evaporationo of an 
organic compound is known (applied physics Letters, 51 volumes, 913 pages, 1987). The light emitting 
device indicated by this reference is raising the luminescence property sharply compared with the 
conventional monolayer mold component by carrying out a laminating to an electron hole transportation 
ingredient (amine compound), using a tris (8-hydroxyquinolinate) aluminum complex (Alq) as an 
electronic transportation ingredient. 

[0003] Although applying an organic EL device to a color display in recent years is examined actively, 
in order to develop a high performance color display, there are blue, green and red, and the need of 
raising the property of each light emitting device. As a means of the improvement in a light emitting 
device property, the green light emitting device using luminescence from an iridium complex (Ir3 (ppy)) 
is reported (Applied Physics Letters 75, 4(1999).). Although this component has attained 8% of external 
quantum yields and had exceeded 5% of external quantum yields conventionally called limitation of a 
component, a problem is in endurance and the amelioration was desired. 

[0004] On the other hand, although what has realized high brightness luminescence in an organic light 
emitting device is a component which is carrying out the laminating of the organic substance with 
vacuum deposition, component production by the spreading method from viewpoints, such as 
simplification of a production process, workability, and large-area-izing, is desirable. However, with the 
component produced by the conventional spreading method, it is inferior to the component produced by 
the vacuum evaporationo method in respect of luminescence brightness and luminous efficiency, and 
high brightness and efficient luminescence-ization had become a big technical problem. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the above actual condition, 
and high brightness and efficient luminescence are possible and it is in offering organic 
electroluminescence devices excellent in endurance. 
[0006] 

[Means for Solving the Problem] This technical problem was attained by the following by the light 
emitting device of a publication. 

(1) Organic electroluminescence devices characterized by containing the compound and alt.metal-ized 
complex which have the condensation heterocycle frame which has a nitrogen atom at the condensation 
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section in at least one layer of this organic luminous layer or an organic compound layer in the light 
emitting device in which the organic compound layer which contains an organic luminous layer or an 
organic luminous layer in inter-electrode [ of the pair prepared on the substrate ] was formed. 

(2) Organic electroluminescence devices given in (1) term characterized by the compound which has the 
condensation heterocycle frame which has a nitrogen atom in the condensation section being a 
compound expressed with the following general formula (1). 

General formula (1) 
[0007] 
[Formula 2] 

Zi I z 2 

[0008] X expresses a carbon atom or a nitrogen atom among a formula. Zl and Z2 express the atomic 
group which can form nitrogen-containing heterocycle independently, respectively. 

(3) (1) characterized by an alt.metal-ized complex being an iridium complex, or organic 
electroluminescence devices given in (2) terms. 

(4) Organic electroluminescence devices given in either of the (1) - (3) terms characterized by an 
organic luminous layer containing a high molecular compound. 

[0009] 

[Embodiment of the Invention] The heterocycle compound used by this invention is a compound which 
has the condensation heterocycle frame which has a nitrogen atom in the condensation section. It is the 
aromatic series heterocycle which has one more or more atoms preferably chosen from N, O, and S atom 
besides the nitrogen atom of the condensation section as a compound used by this invention, and has a 
nitrogen atom in [ two or more ] a skeleton as a whole still more preferably, and is the aromatic series 
heterocycle which one of the N atoms exists in the condensation section, and has another nitrogen atom 
preferably especially in the location which is not the further hetero aromatic series endocyclic 
condensation section. Things desirable as each ring number of the condensed heterocycle are 5 or 6 
membered-rings preferably three to 8 membered-ring. 

[0010] As a frame of heterocycle used by this invention, indolizine, a pyrrolo imidazole, pyrrolo 
triazole, a pyrazolo imidazole, pyrazolo triazole, a pyrazolo pyrimidine, pyrazolo triazine, an imidazo 
imidazole, imidazo pyridazine, imidazopyridine, imidazo pyrazine, a triazolo pyridine, etc. are 
mentioned, for example, and they are imidazo pyridazine, imidazopyridine, imidazo pyrazine, and a 
triazolo pyridine preferably. 

[001 1] In order to form the frame described above, X expresses a carbon atom or a nitrogen atom among 
a general formula (1). Preferably, X is a carbon atom. Zl and Z2 express the atomic group which can 
form nitrogen-containing heterocycle independently, respectively. Although condensation heterocycle as 
Zl and Z2 become cyclic structure and shown above is formed, to this condensation heterocycle, various 
substituents in addition to a hydrogen atom are replaceable, if the example is given « the alkyl group 
(desirable carbon numbers 1-30 - they are carbon numbers 1-15 more preferably.) which is not 
permuted [ for example, a halogen atom (for example, a fluorine atom, a chlorine atom, a bromine atom, 
an iodine atom), a cyano group, a formyl group, a permutation, or ] for example, a methyl group, t-butyl, 
a cyclohexyl radical, etc. are mentioned - an alkenyl radical (desirable ~ carbon numbers 2-30 - they 
are carbon numbers 2-15 more preferably.) for example, a vinyl group, 1-propenyl radical, a l-butene-2- 
IRU radical, a cyclohexene-l-IRU radical, etc. are mentioned - an alkynyl group (desirable - carbon 
numbers 2-30 - they are carbon numbers 2-15 more preferably.) for example, an ethynyl group, 1- 
propynyl radical, etc. are mentioned ~ an aryl group (desirable ~ carbon numbers 6-30 - they are 
carbon numbers 6-15 more preferably.) For example, a phenyl group, a tolyl group, a xylyl group, a 
naphthyl group, a biphenylyl radical, a pyrenyl radical, etc. are mentioned. [0012] Heterocycle radical (it 
is 5 or 6 membered-rings preferably, and you may condense with other rings.) As a hetero atom, a 
nitrogen atom, an oxygen atom, and a sulfur atom are mentioned, for example, desirable - carbon 
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numbers 2-30 - they are carbon numbers 2-15 more preferably, for example, a pyridyl radical, a 
piperidyl radical, an oxazolyl radical, an oxadiazolyl radical, a tetrahydro furil radical, a carbazolyl 
radical, a thienyl group, etc. are mentioned -- the l-3rd class amino groups (the amino group, an 
alkylamino radical, an arylamino radical, a dialkylamino radical, the diaryl amino group, an alkyl 
arylamino radical, heterocycle amino group, bis-heterocycle amino group, etc.) desirable - the 3rd class 
amino group - it is - carbon numbers 1-30 - they are carbon numbers 1-16 more preferably, for 
example, a dimethylamino radical, a diphenylamino radical, the phenyl naphthyl amino group, etc. are 
mentioned - an imino group (radical expressed with -CR1 1=NR12 or -N=CR 13R14.) Rl 1-R14 are 
radicals chosen from a hydrogen atom, an alkyl group, an aryl group, a heterocycle radical, an alkoxy 
group, an aryloxy group, an acyl group, and the l-3rd class amino group here, desirable ~ carbon 
numbers 1-30 - they are carbon numbers 1-15 more preferably - an alkoxy group (desirable - carbon 
numbers 1-30 - they are carbon numbers 1-15 more preferably.) For example, a methoxy group, an 
ethoxy radical, a cyclohexyloxy radical, etc. are mentioned. [0013] Aryloxy group (a heteroaryloxy 
radical is also included.) desirable - carbon numbers 6-30 - they are carbon numbers 6-15 more 
preferably, for example, a phenoxy group, a 1-naphthoxy radical, 4-phenyl phenoxy group, etc. are 
mentioned - an alkylthio group (desirable - carbon numbers 1-30 - they are carbon numbers 1-15 more 
preferably.) for example, a methylthio radical, an ethyl thio radical, a cyclohexyl thio radical, etc. are 
mentioned - an arylthio radical (a hetero arylthio radical is also included.) desirable - carbon numbers 
6-30 - they are carbon numbers 6-15 more preferably, for example, a phenylthio radical, a tolyl thio 
radical, etc. are mentioned ~ a carvone amide group (desirable - carbon numbers 1-30 - they are 
carbon numbers 1-15 more preferably.) for example, an acetamide radical, a benzoyl amide group, N- 
methylbenzoyl amide group, etc. are mentioned - a sulfonamide radical (desirable - carbon numbers 1- 
30 ~ they are carbon numbers 1-15 more preferably.) for example, a methanesulfon amide group, a 
benzenesulfonamide radical, p-toluenesulfonamide radical, etc. are mentioned ~ a carbamoyl group 
(desirable - carbon numbers 1-30 - they are carbon numbers 1-15 more preferably.) for example, a 
non-permuted carbamoyl group, a methylcarbamoyl radical, a dimethyl carbamoyl group, a 
phenylcarbamoyl radical, a diphenyl carbamoyl group, a dioctyl carbamoyl group, etc. are mentioned - 
a sulfamoyl group (desirable - carbon numbers 1-30 - they are carbon numbers 1-15 more preferably.) 
for example, a non-permuted sulfamoyl group, a methyl sulfamoyl group, a dimethyl sulfamoyl group, a 
phenyl sulfamoyl group, a diphenyl sulfamoyl group, a dioctyl sulfamoyl group, etc. are mentioned ~ an 
alkyl carbonyl group (desirable - carbon numbers 1-30 - they are carbon numbers 1-15 more 
preferably.) 

[0014] for example, an acetyl group, a propionyl radical, a BUCHIROIRU radical, a lauroyl radical, etc. 
are mentioned - an aryl carbonyl group (a heteroaryl carbonyl group is also included.) desirable - 
carbon numbers 6-30 - they are carbon numbers 6-15 more preferably, for example, benzoyl, a 
naphthoyl radical, etc. are mentioned - an alkyl sulfonyl group (desirable - carbon numbers 1-30 - 
they are carbon numbers 1-15 more preferably.) for example, a methane sulfonyl group, an ethane 
sulfonyl group, etc. are mentioned - an aryl sulfonyl group (a heteroaryl sulfonyl group is also 
included.) desirable - carbon numbers 6-30 - they are carbon numbers 6-15 more preferably, for 
example, a benzenesulphonyl radical, a p-toluenesulfonyl group, a 1 -naphthalene sulfonyl group, etc. are 
mentioned - an alkoxy carbonyl group (desirable - carbon numbers 1-30 - they are carbon numbers 1- 
15 more preferably.) for example, a methoxycarbonyl group, an ethoxycarbonyl radical, a 
butoxycarbonyl radical, etc. are mentioned ~ an aryloxy carbonyl group (a heteroaryl oxycarbonyl 
radical is also included.) desirable -- carbon numbers 6-30 - they are carbon numbers 6-15 more 
preferably, for example, a phenoxy carbonyl group, a 1-naphthoxy carbonyl group, etc. are mentioned - 
an alkylcarbonyloxy radical (desirable - carbon numbers 1-30 ~ they are carbon numbers 1-15 more 
preferably.) for example, an acetoxy radical, a propionyloxy radical, a BUCHIRO yloxy radical, etc. are 
mentioned - an aryl-carbonyloxy group (heteroaryl carbonyloxy group is also included.) desirable - 
carbon numbers 6-30 ~ they are carbon numbers 6-15 more preferably, for example, a benzoyloxy 
radical, 1 -naphthoyl oxy-radical, etc. are mentioned - a urethane group (desirable - carbon numbers 1- 
30 - they are carbon numbers 1-15 more preferably.) for example, a methoxy carvone amide group, a 
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phenoxy carvone amide group, a methylamino carvone amide group, etc. are mentioned — an ureido 
radical (desirable - carbon numbers 1-30 - they are carbon numbers 1-15 more preferably.) for 
example, a methylamino carvone amide group, a dimethylamino carvone amide group, a diphenylamino 
carvone amide group, etc. are mentioned a carbonate radical (desirable carbon numbers 1-30 - they 
are carbon numbers 1-15 more preferably.) for example, a methoxycarbonyloxy radical, a phenoxy 
carbonyloxy radical, etc. are mentioned, etc. — it is . 

[0015] Furthermore, the heterocycle compound expressed with a general formula (1) may form the high 
molecular compound which repeats the structure and it has in the one section of a unit. In this case, 
polymerization nature machines, such as polymerization nature machines, such as an ethylene nature 
unsaturated bond, or a carboxyl group which starts condensation polymerization, an amino group, and 
an ester group, are contained in the substituent of Zl and Z2, when that radical carries out a 
polymerization, a polymer may be formed, and a polymer may be formed, the precursor of the 
heterocycle compound expressed with a general formula (1) forming the heterocycle frame of a general 
formula (1). the heterocycle compound expressed with a general formula (1) - low-molecular and a 
macromolecule ~ after [ which can also use the compound used as the structure which finally discovers 
a function as it is even if it is which case ] carrying out, using the precursor for organic 
electroluminescence devices and constituting a component - or - the - on the way - it may come out 
and you may guide to final structure by physical or chemical after treatment, the case where it is used as 
a low molecular weight compound -- as the molecular weight ~ desirable - 200-5000 - it is the range 
of 300-2000 preferably, the case where it is used as a high molecular compound -- as molecular weight 
(Mw) - desirable -- 2000-1 million -- it is the range of 5000-100000 preferably. 
[0016] The heterocycle compound expressed with a general formula (1) is compoundable by the well- 
known approach. A synthetic approach is indicated about a concrete compound and its part below. Of 
course, this invention is not limited by this example. 
[0017] 
[Formula 3] 
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HT-1 



HT-2 



HT-3 



HT-4 




[0018] 
[Formula 4] 
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HT-5 




HT-6 




HT-7 
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HT-9 



HT-10 



HT-11 



HT- 12 




[0020] 
[Formula 6] 
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HT-13 



HT-14 



HT-15 



HT-16 




[0021] 
[Formula 7] 
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HT-17 



HT-18 



HT-19 



HT-20 




[0022] 
[Formula 8] 
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HT-21 




HT— 22 



-(CH2— CH> 




HT-23 



(CH 2 -CH)-<CH2-CH)- 




COOC2H5 



HT-24 — (CH2 — CH> 




[0023] 
[Formula 9] 




[0024] 

[Formula 10] 
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*N^CH3 




NaHCOs 



COCH2Br IV* V 



H2O 



>HT-1 





[0025] 

[Formula 1 1] 



COCH 2 Br 



NaHCOa 



> HT-5 



3-9 J- 



[0026] (Composition of compound HT-1) 10. 8g [ of alpha-picoline ] (1 15mmol) and benzene 20ml is 
taught to a 3 Thu openings flask with a volume of 300ml, and it is made to flow back under churning. 
The solution which dissolved phenacyl star's picture 23. 8g (1 17mmol) in benzene 50ml is dropped here. 
After dropping termination, a solution becomes cloudy and a deposit of a crystal starts. Heating reflux is 
then continued for further 4 hours. The depositing crystal is dried a ** exception after cooling. This 
crystal is taught to a 3 Thu openings flask with a volume of 21., and an internal temperature is raised to 
80 degrees C, adding 300ml of water here and agitating violently. If 84g (1 .0 mots) of sodium 
hydrogencarbonates is added here gradually, the color of a solution will yellow foaming violently. After 
a while, since a crystal begins to deposit, churning is continued for 30 minutes as it is. After cooling, the 
crystal was carried out the ** exception, after rinsing, this rough crystal was ******ed from the mixed 
solvent of an acetonitrile/water, and 14g of crystals of compound HT-1 was obtained. 
[0027] (Composition of compound HT-5) 2-aminopyridine 58g (0.6 mols), phenacyl star's picture lOOg 
(0.5 mols), 84g [ of sodium hydrogencarbonates ] (1.0 mols), and ethanol 600ml is taught to an eggplant 
mold flask with a volume of 21., and it agitates at a room temperature for 2 hours. Subsequently, heating 
reflux is carried out for 2 hours. It flows into 31. of cold water after radiationnal cooling, and the 
depositing crystal is carried out a ** exception. This rough crystal was ******ed after washing and from 
60-mol % of ethanol with cold water, and 80g of crystals of compound HT-5 was obtained. 
[0028] Next, the altmetal-ized metal complex used by this invention is explained. An altmetal-ized 
metal complex is for example, "organic metal chemistry-foundation and application [ - ]" pi 50,232 
Shokabo Publishing Co., Ltd. Akio Yamamoto work The 1982 issue, "Photochemistry and Photophysics 
ofCoordination Compounds" p71-p77, and pl35-pl46 Springer- Verlag It is the generic name of the 
compound group indicated by issue etc. in H.Yersin work 1987. Although anything is usable as a central t 
metal of a metal complex if it is transition metals, especially in this invention, a rhodium, platinum, 
gold, iridium, a ruthenium, palladium, etc. can be used preferably especially. In this, especially a 
desirable thing is iridium. 

[0029] Although especially the valence of the metal of an alt.metal-ized metal complex is not limited, 
trivalent is desirable when using iridium. Although the ligand of an alt.metal-ized metal complex will 
not be asked especially if it is the object which can form an alt.metal-ized metal complex For example, 
an aryl group permutation nitrogen-containing heterocycle derivative (the permutation location of an 
aryl group is on the contiguity carbon of a nitrogen-containing heterocycle nitrogen atom) As an aryl 
group, a phenyl group, a naphthyl group, an anthracenyl group, a pyrenyl radical, etc. are mentioned. As 
nitrogen-containing heterocycle For example, a pyridine, a pyrimidine, pyrazine, pyridazine, a 
quinoline, An isoquinoline, quinoxaline, phthalazine, quinazoline, a naphth lysine, Cinnoline, peri 
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MIJIN, a phenanthroline, a pyrrole, an imidazole, A pyrazole, oxazole, oxadiazole, triazole, thiadiazole, 
Benzimidazole benzoxazole, a bends thiazole, phenanthridine, etc. are mentioned. Heteroaryl radical 
permutation nitrogen-containing heterocycle derivative (the permutation location of a heteroaryl radical 
is on the contiguity carbon of a nitrogen-containing heterocycle nitrogen atom) As a heteroaryl radical, 
for example, the radical containing the aforementioned nitrogen-containing heterocycle derivative, 7, 8- 
benzoquinoline derivative with which a thiophenyl radical, a furil radical, etc. are mentioned, A 
phosphino aryl derivative, a phosphino heteroaryl derivative, a phosphino KISHIA reel derivative, a 
phosphino KISHIHETEROARIRU derivative, an aminomethyl aryl derivative, an aminomethyl 
heteroaryl derivative, etc. are mentioned. Aryl group permutation nitrogen-containing aromatic series 
heterocycle derivative, heteroaryl radical permutation nitrogen-containing aromatic series heterocycle 
derivative, 7, and 8-benzoquinoline derivative is desirable, phenyl pyridine derivative, thiophenyl 
pyridine derivative, 7, and 8-benzoquinoline derivative is still more desirable, and especially thiophenyl 
pyridine derivative, 7, and 8-benzoquinoline derivative is desirable. 

[0030] The compound of this invention may have other ligands in addition to the ligand required to form 
an alt.metal-ized metal complex. Although there are various well-known ligands as other ligands For 
example, "Photochemistry and Photophysics of Coordination Compounds" Springer- Verlag H. Yersin 
work It will publish in 1987. "Organic metal chemistry -foundation and application [ - ]" Shokabo 
Publishing Co., Ltd. Akio Yamamoto work The ligand of a publication will be mentioned to issue etc. in 
1982. Preferably It is a halogen ligand (preferably chlorine ligand), nitrogen-containing heterocycle 
ligands (for example, a bipyridyl, a phenanthroline, etc.), and a diketone ligand, and they are a chlorine 
ligand and a bipyridyl ligand more preferably. 

[0031] There ****** one class of ligand which the alt.metal-ized metal complex of this invention has, 
and it may have two or more classes! The number of the ligands in a complex is .1-3 preferably, is 1 or 2 
kinds especially preferably, and is one kind still more preferably. 

[0032] the carbon number of the alt.metal-ized metal complex of this invention - desirable - 5-100 - 
more - desirable - 10-80 - it is 14-50 still more preferably. 

[0033] The desirable gestalt of the alt.metal-ized metal complex of this invention is the compound which 
has the substructure expressed with the following general formula (2) or its tautomer, the compound 
which has the substructure expressed with a general formula (3) or its tautomer, the compound which 
has the substructure expressed with a general formula (4), or its tautomer. The compound which has the 
substructure expressed with a general formula (2) also especially in it, its tautomer, the compound which 
has the substructure expressed with a general formula (3), or its tautomer is desirable. 
[0034] 

[Formula 12] 
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$35£ (2) 





(4) 

■ (RW 




(R 2 )q 2 ^ 

[0035] The compound which has the substructure expressed with a general formula (2), or its tautomer 
may be the so-called dinuclear complex which may have one iridium atom in a compound, and it has 
two or more. Other metal atoms may be contained in coincidence. The same is said of the compound 
which has the substructure expressed with a general formula (3) and a general formula (4), or its 
tautomer. 

[0036] Rl and R2 of a general formula (4) express a substituent ql and q2 express the integer of 0-4, 
and ql+q2 are one or more. When ql and q2 are two or more, two or more Rl and R2 may differ from 
each other identically or mutually, respectively. 

[0037] as Rl and R2 - an alkyl group (they are carbon numbers 1-10 especially preferably desirable 
carbon numbers 1-30 - more - desirable - carbon numbers 1-20 -) for example, methyl, ethyl, iso- 
propyl, tert-butyl, n-octyl, n-DESHIRU, n-hexadecyl, cyclo propyl, cyclopentyl, cyclohexyl, etc. are 
mentioned, an alkenyl radical (especially, it is carbon numbers 2-10 preferably, for example, vinyl, an 
allyl compound, 2-butenyl, 3-pentenyl, etc. are mentioned, desirable — carbon numbers 2-30 ~ more - 
desirable - carbon numbers 2-20 --) an alkynyl group (they are carbon numbers 2-10 especially 
preferably desirable — carbon numbers 2-30 - more - desirable - carbon numbers 2-20 --) for example, 
propargyl, 3 -cutting-pliers nil, etc. are mentioned, an aryl group (especially, it is carbon numbers 6-12 
preferably, for example, phenyl, p-methylphenyl, naphthyl, anthranil, etc. are mentioned, desirable ~ 
carbon numbers 6-30 - more - desirable - carbon numbers 6-20 --) the amino group (they are carbon 
numbers 0-10 especially preferably desirable - carbon numbers 0-30 - more ~ desirable - carbon 
numbers 0-20 — ) for example, amino, methylamino, dimethylamino, diethylamino, dibenzylamino, 
diphenylamino, ditolylamino, etc. are mentioned, an alkoxy group (especially, it is carbon numbers 1-10 
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preferably, for example, methoxy, ethoxy ** butoxy, 2-ECHIRUHEKI siloxy, etc. are mentioned, 
desirable ~ carbon numbers 1-30 - more desirable -- carbon numbers 1-20 -) an aryloxy group 
(desirable - carbon numbers 6-30 » more - desirable - carbon numbers 6-20 - especially, it is carbon 
numbers 6-12 preferably, for example, phenyloxy, 1-naphthyloxy, 2-naphthyloxy, etc. are mentioned.) 
and [0038] a heteroaryloxy radical (they are carbon numbers 1-12 especially preferably desirable -- 
carbon numbers 1-30 - more - desirable - carbon numbers 1-20 — ) for example, pyridyloxy, pyrazyl 
oxy-** pyrimidyl oxy-** KINORIRUOKISHI, etc. are mentioned, an acyl group (especially, it is carbon 
numbers 1-12 preferably, for example, acetyl, benzoyl, the formyl, pivaloyl, etc. are mentioned, 
desirable — carbon numbers 1-30 — more — desirable — carbon numbers 1-20 — ) an alkoxy carbonyl 
group (they are carbon numbers 2-12 especially preferably desirable - carbon numbers 2-30 - more - 
desirable - carbon numbers 2-20 --) for example, methoxy carbonyl, ethoxycarbonyl, etc. are mentioned, 
an aryloxy carbonyl group (especially, it is carbon numbers 7-12 preferably, for example, phenyloxy 
carbonyl etc. is mentioned, desirable — carbon numbers 7-30 — more — desirable - carbon numbers 7-20 
-) an acyloxy radical (they are carbon numbers 2-10 especially preferably desirable ~ carbon numbers 
2-30 -- more - desirable - carbon numbers 2-20 -) for example, acetoxy, benzoyloxy one, etc. are 
mentioned, the acylamino radical (especially, it is carbon numbers 2-10 preferably, for example, 
acetylamino, benzoylamino, etc. are mentioned, desirable - carbon numbers 2-30 - more - desirable - 
carbon numbers 2-20 -) an alkoxy carbonylamino radical (they are carbon numbers 2-12 especially 
preferably desirable - carbon numbers 2-30 - more - desirable - carbon numbers 2-20 --) for example, 
methoxycarbonylamino etc. is mentioned, an aryloxycarbonylamine radical (especially, it is carbon 
numbers 7-12 preferably, for example, phenyloxy carbonylamino etc. is mentioned, desirable - carbon 
numbers 7-30 -- more ~ desirable - carbon numbers 7-20 -) [0039] a sulfonylamino radical (they are 
carbon numbers 1-12 especially preferably desirable - carbon numbers 1-30 - more - desirable - 
carbon numbers 1-20 — ) for example, methanesulfonylamino, benzenesulphonyl amino, etc. are 
mentioned, a sulfamoyl group (especially, it is carbon numbers 0-12 preferably, for example, sulfamoyl, 
methyl sulfamoyl, dimethyl sulfamoyl, phenyl sulfamoyl, etc. are mentioned, desirable - carbon 
numbers 0-30 — more — desirable — carbon numbers 0-20 — ) a carbamoyl group (they are carbon 
numbers 1-12 especially preferably desirable - carbon numbers 1-30 — more - desirable -- carbon 
numbers 1-20 -) for example, carbamoyl, methyl carbamoyl, diethylcarbamoyl, phenylcarbamoyl, etc. 
are mentioned, an alkylthio group (especially, it is carbon numbers 1-12 preferably, for example, a 
methylthio, ethyl thio, etc. are mentioned, desirable - carbon numbers 1-30 - more ~ desirable - 
carbon numbers 1-20 --) an arylthio radical (they are carbon numbers 6-12 especially preferably 
desirable - carbon numbers 6-30 ~ more - desirable - carbon numbers 6-20 --) for example, 
phenylthio etc. is mentioned, a hetero arylthio radical (especially, it is carbon numbers 1-12 preferably, 
for example, pyridyl thio, 2-bends IMIZORIRUCHIO, 2-bends oxazolyl thio, 2-bends thiazolyl thio, etc. 
are mentioned, desirable — carbon numbers 1-30 — more — desirable — carbon numbers 1-20 — ) a 
sulfonyl group (they are carbon numbers 1-12 especially preferably desirable - carbon numbers 1-30 - 
more - desirable - carbon numbers 1-20 -) for example, mesyl, tosyl, etc. are mentioned, a sulfinyl 
group (especially, it is carbon numbers 1-12 preferably, for example, methane sulfinyl, benzene sulfinyl, 
etc. are mentioned, desirable - carbon numbers 1-30 ~ more - desirable - carbon numbers 1-20 --) 
[0040] an ureido radical (desirable - carbon numbers 1-30 - more - desirable - carbon numbers 1-20 - 
- especially, it is carbon numbers 1-12 preferably, for example, ureido, methyl ureido, phenyl ureido, 
etc. are mentioned.) and a phosphoric-acid amide group They are carbon numbers 1-12 especially 
preferably, desirable - carbon numbers 1-30 ~ more — desirable — carbon numbers 1-20 — for example, 
a diethyl phosphoric-acid amide, a phenyl phosphoric-acid amide, etc. are mentioned, a hydroxy group, 
a sulfhydryl group, and a halogen atom (for example, a fluorine atom --) A chlorine atom, a bromine 
atom, an iodine atom, a cyano group, a sulfonic group, a carboxyl group, a nitro group, a hydroxamic 
acid radical, a SURUFINO radical, a hydrazino radical, an imino group, and a heterocycle radical (they 
are carbon numbers 1-12 more preferably desirable - carbon numbers 1-30 - as a hetero atom) for 
example, a nitrogen atom, an oxygen atom, and a sulfur atom - imidazolyl, pyridyl, quinolyl, a furil, 
thienyl, piperidyl, morpholino, bends oxazolyl, benzimidazolyl, bends thiazolyl, etc. are specifically 
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mentioned, a silyl radical (desirable - carbon numbers 3-40 more -- desirable - carbon numbers 3-30 
— especially, it is carbon numbers 3-24 preferably, for example, trimethylsilyl, tri phenyl silyl, etc. are 
mentioned.) etc. is mentioned. These substituents may be permuted further. Moreover, R one sets, R two 
sets or, Rl set, and R2 set may join together, and condensed ring structure may be formed. 
[0041] Rl and R2 have an alkyl group, an aryl group, an alkoxy group, and the desirable radical that 
forms condensed ring structure unitedly, and an alkyl group and its radical which forms aromatic series 
condensed ring structure unitedly are more desirable. As for ql and q2, 0, 1, and 2 are desirable, and it is 
ql+q2=l or2 more preferably. 

[0042] The still more desirable gestalten of the alt.metal-ized metal complex of this invention are the 
compound expressed with a general formula (5), the compound expressed with a general formula (6), 
and a compound expressed with a general formula (7). The compound expressed with a general formula 
(5) also especially in it and especially the compound expressed with a general formula (6) are desirable. 
[0043] 

[Formula 13] 
HESt (5) HttS$ (6) 




[0044] A general formula (5) is explained. Rl 1 and R12 express a substituent and the substituent 
explained by said Rl as a substituent is mentioned. Rl 1 and R12 have an alkyl group and a desirable 
aryl group, and its an alkyl group is more desirable, ql 1 expresses the integer of 0-2, 0 and 1 are 
desirable, and 0 is more desirable. ql2 expresses the integer of 0-4, 0 and 1 are desirable, and 0 is more 
desirable. When ql 1 and ql2 are two or more, two or more Rl 1 and R12 may differ from each other 
identically or mutually, respectively, and may be connected, and they may form a condensed ring. 
[0045] LI expresses a ligand. A ligand required to form said alt.metal-ized iridium complex as a ligand 
and the ligand explained by other ligands are mentioned. LI is the ligand which a ligand and a nitrogen- 
containing heterocycle ligand required to form an alt.metal-ized iridium complex, a diketone ligand, and 
a halogen ligand are desirable, and needs them to form an alt.metal-ized iridium complex more 
preferably, and a bipyridyl ligand. nl expresses the integer of 0-5, and 0 is desirable, ml expresses 1, 2, 
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or 3, and is 3 preferably. The combination of the number of nl and ml has a number of desirable 
combination with which the metal complex expressed with a general formula (5) turns into a neutral 
complex. 

[0046] A general formula (6) is explained. R21, n2, m2, and L2 are synonymous with said Rl 1, nl, ml, 
and LI respectively. q21 expresses the integer of 0-8, and 0 is desirable. When q21 is two or more, two 
or more R21 may differ identically or mutually, and may be connected, and may form a condensed ring. 
A general formula (7) is explained. R3 1, R32, q3 1, q32, n3, m3, and L3 are synonymous with said Rl, 
R2, ql, q2, nl, ml, and LI respectively. 

[0047] the alt.metal-ized metal complex of this invention may be the so-called low molecular weight 
compound which has one repeat units, such as a general formula (2), and may be the so-called oligomer 
compound and polymer compound (the mean molecular weight (Mw: polystyrene conversion) - 
desirable - 1000-5 million - more - desirable - 2000-1 million - it is 3000-100000 still more 
preferably.) which have two or more repeat units, such as a general formula (2). The compound of this 
invention has a desirable low molecular weight compound. 

[0048] Next, although the example of a compound used for this invention is shown, this invention is not 

limited to this. 

[0049] 

[Formula 14] 
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[0050] 

[Formula 15] 
(1-15) 




(1-17) (1-18) 




[0051] The compound of this invention Inorg.Chem. 1991, No. 30, 1685page., and ** 1988, No. 27, 
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3464page., and ** 1994, No. 33, 545 page .Inorg.Chim.Acta 1991, No. 181, 245 
page J.Organomet.Chem. 1987, No. 335, 293 page J.Am.Chem.Soc. 1985, No. 107, 1431page., etc., It 
is compoundable by various well-known technique, the operating rate of "the compound which has a 
condensation heterocycle frame" and the "alt.metal-ized complex" in an organic luminous layer - a 
mass ratio - it is - desirable - 10000: 1 to 1 : 10000 - it is 1000: 1 - 1:10 more preferably, moreover, "the 
compound which has a terrorism ring frame to condensation" in an organic luminous layer and an 
"alt. methyl ati on complex" - each amount used - desirable - 1 - 100 mass % - it is 10 - 100 mass % 
more preferably. 0.001-lOOOOnm of thickness of an organic luminous layer is 0.01-1000nm more 
preferably, the number of layers - desirable - 1-100 - it is 1-10 more preferably. Next, the light 
emitting device containing the compound of this invention is explained, although especially the 
formation approach of the organic layer of the light emitting device containing the compound of this 
invention is not what is limited -- resistance heating vacuum evaporationo, an electron beam, sputtering, 
a molecule laminated layers method, a coating method, print processes, and LB - approaches, such as 
law and the ink jet method, are used and resistance heating vacuum evaporationo and a coating method 
are desirable in respect of a property and manufacture. 

[0052] The light emitting device of this invention is a component in which two or more organic 
compound thin films which contain a luminous layer or a luminous layer in inter-electrode [ of the pair 
of an anode plate and cathode ] were formed, may have a hole injection layer besides a luminous layer, 
an electron hole transportation layer, an electronic injection layer, an electron transport layer, a 
protective layer, etc., and may be equipped with the function of others [ each class / these ], respectively. 
Various ingredients can be used for formation of each class, respectively. About the ingredient used for 
the configuration layer of a light emitting device, or there, each reference quoted by the "Prior art" is 
typical, and it can usually carry out with reference to these publications except the point specified by this 
invention. 

[0053] An anode plate can supply an electron hole to a hole injection layer, an electron hole 
transportation layer, a luminous layer, etc., a metal, an alloy, a metallic oxide, electrical conductivity 
compounds, or such mixture can be used, and a work function is an ingredient 4eV or more preferably. 
As an example, conductive metallic oxide, such as tin oxide, a zinc oxide, indium oxide, and indium tin 
oxide (ITO), To metals, such as gold, silver, chromium, and nickel, and a pan, or mixture or laminated 
material of these metals and conductive metallic oxide, Organic conductivity ingredients, such as 
inorganic conductivity matter, such as copper iodide and copper sulfide, the poly aniline, the poly 
thiophene, and polypyrrole, the laminated material of these and ITO, etc. are mentioned. Preferably It is 
conductive metallic oxide and ITO is desirable from points, such as productivity, high conductivity, and 
transparency, especially. Although the thickness of an anode plate is selectable suitably by the 
ingredient, usually the thing of the range of lOnm - 5 micrometers is desirable, and is 50nm - 1 
micrometer more preferably, and it is lOOnm - 500nm still more preferably. 

[0054] What usually carried out the stratification of the anode plate on soda lime glass, alkali free glass, 
a transparence resin substrate, etc. is used. When using glass, in order to lessen the elution ion from 
glass, about the quality of the material, it is desirable to use alkali free glass. Moreover, when using soda 
lime glass, it is desirable to use what gave barrier coating sealant, such as a silica. If the thickness of a 
substrate is enough to maintain a mechanical strength, there will be especially no limit, but in using 
glass, it usually uses a thing 0.7mm or more preferably 0.2mm or more. Although various approaches 
are used for production of an anode plate with an ingredient, in ITO, film formation is carried out by 
approaches, such as an electron beam method, the sputtering method, resistance heating vacuum 
deposition, chemical reaction methods (sol-gel method etc.), and spreading of the distributed object of 
indium tin oxide, for example. By processing of washing and others, the driver voltage of a component 
is lowered or an anode plate can also raise luminous efficiency. For example, in ITO, UV-ozonization, 
plasma treatment, etc. are effective. 

[0055] Cathode supplies an electron to an electronic injection layer, an electron transport layer, a 
luminous layer, etc., and is chosen in consideration of adhesion with the layer which adjoins negative 
electrodes, such as an electronic injection layer, an electron transport layer, and a luminous layer, 
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ionization potential, stability, etc. As an ingredient of cathode, a metal, an alloy, a metal .halogenide, a 
metallic oxide, an electrical conductivity compound, Or such mixture can be used and it is alkali metal 
(for example, it Li(s)) as an example, the fluorides, such as Na, K, and Cs, and alkaline earth metal (for 
example, Mg --) Fluorides [, such as calcium, ] and gold, silver, lead, aluminum, and sodium-potassium 
alloys or those mixed metals, Lithium-aluminium alloys or those mixed metals, magnesium-silver 
alloys, or those mixed metals, Rare earth metals, such as an indium and ITTERffilUMU, etc. are 
mentioned, a work function is an ingredient 4eV or less preferably, and they are aluminum, lithium- 
aluminium alloys or those mixed metals, magnesium-silver alloys, or those mixed metals more 
preferably. Cathode can also take the laminated structure not only containing the monolayer structure of 
the above-mentioned compound and mixture but the above-mentioned compound and mixture. Although 
the thickness of cathode is selectable suitably by the ingredient, usually the thing of the range of lOnm - 
5 micrometers is desirable, and is 50nm - 1 micrometer more preferably, and it is lOOnm - 1 micrometer 
still more preferably. Approaches, such as an electron beam method, the sputtering method, resistance 
heating vacuum deposition, and a coating method, are used for production of cathode, and vapor- 
depositing a metal alone can also vapor-deposit two or more components to coincidence. Furthermore, 
the alloy which is possible also for vapor-depositing two or more metals to coincidence, and forming an 
alloy electrode, and was adjusted beforehand may be made to vapor-deposit. The lower one of the sheet 
resistance of an anode plate and cathode is desirable, and below its hundreds of ohms / ** are desirable. 
[0056] If the layer which has the function in which an electron can be poured in from cathode or an 
electronic injection layer, and an electron transport layer, and the function, to which the poured-in 
charge is moved and the function to offer an electron hole and the place of electronic recombination and 
to make them emit light can be formed while the ingredient of a luminous layer can pour in an electron 
hole from an anode plate or a hole injection layer, and an electron hole transportation layer at the time of 
electric-field impression, it is good anything. Although the amine compound of this invention is 
preferably contained in a luminous layer, other luminescent material can also be used. For example, a 
benzooxazole derivative, a benzimidazole derivative, a benzothiazole derivative, A styryl benzene 
derivative, a polyphenyl derivative, a diphenyl butadiene derivative, A tetra-phenyl butadiene derivative, 
the North America Free Trade Agreement RUIMIDO derivative, a coumarin derivative, A perylene 
derivative, a peri non derivative, an oxadiazole derivative, an aldazine derivative, A PIRARIJIN 
derivative, a cyclopentadiene derivative, a bis-styryl anthracene derivative, The Quinacridone derivative, 
a pyrrolo pyridine derivative, a thiadiazolo pyridine derivative, Polymer compounds [, such as the poly 
thiophene, polyphenylene, and polyphenylene vinylene, ], such as various metal complexes represented 
by the metal complex and rare earth complex of a cyclopentadiene derivative, a styryl amine derivative, 
an aromatic dimethylidyne compound, and an eight-quinolinol derivative, etc. are mentioned. Although 
especially the thickness of a luminous layer is not limited, usually the thing of the range of lnm - 5 
micrometers is desirable, and is 5nm - 1 micrometer more preferably, and it is lOnm - 500nm still more 
preferably, although especially the formation approach of a luminous layer is not what is limited -- 
resistance heating vacuum evaporationo, an electron beam, sputtering, a molecule laminated layers 
method, coating methods (a spin coat method, the cast method, dip coating method, etc.), print 
processes, and LB approaches, such as law and the ink jet method, are used and they are resistance 
heating vacuum evaporationo and a coating method preferably. 

[0057] What is necessary is just to have the ingredient of a hole injection layer and an electron hole 
transportation layer in any of the function to pour in an electron hole from an anode plate, the function to 
convey an electron hole, and the function that carries out the obstruction of the electron poured in from 
cathode. As the example, a carbazole derivative, a triazole derivative, an oxazole derivative, An 
oxadiazole derivative, an imidazole derivative, the poly aryl alkane derivative, A pyrazoline derivative, 
a pyrazolone derivative, a phenylenediamine derivative, An arylamine derivative, an amino permutation 
chalcone derivative, a styryl anthracene derivative, full — me ~ non -- a derivative, a hydrazone 
derivative, a stilbene derivative, and a silazane derivative - An aromatic series tertiary-amine 
compound, a styryl amine compound, an aromatic series JMECHIRI DIN system compound, 
Conductive polymer oligomer, such as a porphyrin system compound, a polysilane system compound, 
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the Pori (N-vinylcarbazole) derivative, an aniline system copolymer, thiophene oligomer, and the poly 
thiophene, etc. is mentioned. Although especially the thickness of a hole injection layer and an electron 
hole transportation layer is not limited, usually the thing of the range of lnm - 5 micrometers is 
desirable, and is 5nm - 1 micrometer more preferably, and it is lOnm - 500nm still more preferably. A 
hole injection layer and an electron hole transportation layer may be monolayer structures which consist 
of one sort of the ingredient mentioned above, or two sorts or more, and may be multilayer structure 
which consists of two or more layers of the same presentation or a different-species presentation, as the 
formation approach of a hole injection layer and an electron hole transportation layer » vacuum 
evaporation technique and LB - law, the ink jet method, and the approaches (a spin coat method, the 
cast method, dip coating method, etc.) of dissolving or distributing a solvent and coating it with said 
hole-injection transportation agent are used. In the case of a coating method, it can dissolve or distribute 
with a resinous principle, and a polyvinyl chloride, a polycarbonate, polystyrene, 
polymethylmethacrylate, poly butyl methacrylate, polyester, polysulfone, polyphenylene oxide, 
polybutadiene, Pori (N-vinylcarbazole), hydrocarbon resin, ketone resin, phenoxy resin, a polyamide, 
ethyl cellulose, vinyl acetate, ABS plastics, polyurethane, melamine resin, an unsaturated polyester 
resin, alkyd resin, an epoxy resin, silicon resin, etc. are mentioned as a resinous principle. 
[0058] What is necessary is just to have the ingredient of an electronic injection layer and an electron 
transport layer in any of the function to pour in an electron from cathode, the function to convey an 
electron, and the function that carries out the obstruction of the electron hole poured in from the anode 
plate. As the example, a triazole derivative, an oxazole derivative, an oxadiazole derivative, full - me -- 
non - a derivative, an anthra quinodimethan derivative, and an anthrone derivative - A diphenyl 
quinone derivative, a thiopyran dioxide derivative, a Calvi diimide derivative, Heterocycle 
tetracarboxylic acid anhydrides, such as a full ORENDRJDEN methane derivative, a J1SUCHIRIRU 
pyrazine derivative, and naphthalene perylene, The various metal complexes represented by the metal 
complex which makes a ligand the metal complex of a phthalocyanine derivative and an eight-quinolinol 
derivative, a metal phthalocyanine and benzooxazole, and benzothiazole are mentioned. Although 
especially the thickness of an electronic injection layer and an electron transport layer is not limited, 
usually the thing of the range of lnm - 5 micrometers is desirable, and is 5nm - 1 micrometer more 
preferably, and it is lOnm - 500nm still more preferably. An electronic injection layer and an electron 
transport layer may be monolayer structures which consist of one sort of the ingredient mentioned 
above, or two sorts or more, and may be multilayer structure which consists of two or more layers of the 
same presentation or a different-species presentation, as the formation approach of an electronic 
injection layer and ah electron transport layer « vacuum evaporation technique and LB - law, the ink jet 
method, the approaches (a spin coat method, the cast method, dip coating method, etc.) of dissolving or 
distributing a solvent and coating it with said electron injection transportation agent, etc. are used. In the 
case of a coating method, it can dissolve or distribute with a resinous principle, and what was illustrated 
as a resinous principle in the case of for example, the hole-injection transportation layer can be applied. 
[0059] What is necessary is just to have the function which inhibits that what promotes component 
degradation of moisture, oxygen, etc. as an ingredient of a protective layer enters in a component. As the 
example, In, Sn, Pb, Au, Cu, Ag, aluminum, Metals, such as Ti and nickel, MgO, SiO and Si02, 
aluminum203, GeO, NiO, CaO, BaO, Fe 203, Y203, the metallic oxide of Ti02 grade, MgF2, LiF, 
A1F3, the metal fluoride of CaF2 grade, polyethylene, Polypropylene, polymethylmethacrylate, 
polyimide, poly urea, Polytetrafluoroethylene, polychlorotrifluoroethylene resin, poly 
dichlorodifluoroethene, The copolymer of chlorotrifluoroethylene and dichlorodifluoroethene, The 
copolymer which is made to carry out copolymerization of the monomer mixture containing 
tetrafluoroethylene and at least one sort of comonomers, and is obtained, the fluorine-containing 
copolymer which has cyclic structure in a copolymerization principal chain, the absorptivity matter of 
1% or more of water absorption, the dampproof matter of 0. 1% or less of water absorption, etc. are 
mentioned, the formation approach of a protective layer - especially - limitation - there is nothing - 
for example, a vacuum deposition method, the sputtering method, a reactive sputtering method, and 
MBE (molecular beam epitaxy) - law, the ionized cluster beam method, the ion plating method, a 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



10/25/2007 



JP,2001-357977,A [DETAILED DESCRIPTION] 



Page 22 of 24 



plasma polymerization method (the high-frequency excitation ion plating method), a plasma-CVD 
method, a laser CVD method, a heat CVD method, a gas source CVD method, a coating method, and the 
ink jet method are applicable. 
[0060] 

[Example] Although an example is given to below and this invention is concretely explained to it, 
thereby, this invention is not limited. 

(Example 1) What produced ITO by the thickness of 150nm on the 25mmx25mmx0.7mm glass 
substrate (Tokyo Sanyo Vacuum Co., Ltd. make) was used as the transparence support substrate. It is 
the etching and washing back about this transparence support substrate, About lOnm of copper 
phthalocyanines was vapor-deposited. Next, Alq(tris (8-hydroxyquinolinate) aluminum) about 60nm 
was vapor-deposited under the condition of a substrate temperature room temperature in the vacuum of 
10-3 to ten to 4 Pa in order as TPD (N, N , -bis(3-methylphenyl)-N, N'-diphenyl benzidine) about 40nm 
and the 3rd layer. After installing the mask (mask with which luminescence area is set to 5mmx5mm) 
which carried out patterning on the organic thin film and carrying out 250nm vapor codeposition of 
magnesium: silver =10:1 within vacuum evaporationo equipment, 300nm of silver was vapor-deposited 
and the component 101 was produced. The TPD layer of a component 101 was changed into about 
20nm, and EL elements 102-1 12 of the completely same presentation as 101 were produced except 
having newly prepared the interlay er of a configuration of being shown in Table 1 between the TPD 
layer and the Alq layer. Each host ingredient shown in Table 1 : Vapor codeposition was carried out with 
the mass ratio of luminescent-material =10:1, and the thickness was set to 20nm. using source major unit 
by TOYO Corp. 2400 mold, a direct-current constant voltage is impressed to an EL element, and light is 
emitted - making - the brightness - luminance-meter BM-8 and luminescence wavelength of 
TOPCON CORP. - the Hamamatsu Photonics make - it measured using spectrum analyzer PMA-1 1 . 
The result is shown in Table 2. 
[0061] 
[Table 1] 
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[0063] 
[Table 2] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 1 0/25/2007 



JP,2001-357977,A [DETAILED DESCRIPTION] 



Page 23 of 24 



$2 





$6 Jt A max(nrn) 




101UUMW) 


524 


8500 


2.2 


102(Jt»«) 


513 


36500 


9.2 


HI 


513 


22000 


7.6 


1121133211 


523 


28000 


8.5 


E3€3.liU 


512 


38000 


10.1 




515 


32000 


8.9 




522 


32500 


9.1 




512 


37000 


9.2 




516 


36000 


9.2 




519 


31000 


8.9 


msa 


511 


41000 


10.4 




519 


32000 


9.1 



[0064] Moreover, after enclosing these components into the autoclave permuted by argon gas and saving 
them for bottom three days of a heating condition of 85 degrees C, the result of having performed same 
measurement-of-luminance - and luminescence side-like observation is shown in Table 3. 
[0065] 

[Table 3] ^ 
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[0066] The result of Table 2 shows what luminescence brightness also rises remarkably and its external 
quantum efficiency is also improving to 5% or more compared with the component which does not use 
an alt. methyl ati on iridium complex (it compares with the base of 2% and is 7% or more) with the 
component which used the alt.metal-ized iridium complex by reference with CBP which is a well- 
known compound, and the compound of this invention. On the other hand, when the result after 
preservation of Table 3 is looked at, with the component using the compound of this invention, 
compared with the comparison samples 101-104, there are also few falls of brightness, the shape of a 
luminescence side of a component is also good, and it turns out that the preservation endurance of a 
component is improving sharply. 

[0067] (Example 2) It is Pori (N-vinylcarbazole (PVK)) 40mg, 2, and 5-screw (1-naphthyl) on the ITO 
glass substrate etched and washed like the example 1. - The spin coat of the solution which dissolved 1, 
3, and 4-oxadiazole (DNPB) 12mg and coumarin-6 lOmg in 1,2-dichloroethane 3ml was carried out. 
The thickness of the organic layer at this time was about 120nm. Subsequently, cathode was vapor- 
deposited like the example 1 and EL element 201 was produced. EL elements 202-210 of the completely 
same presentation as 201 were produced except having added and used the compound shown in Table 4 
instead of the coumarin -6 to the component 201. using source major unit by TOYO Corp. 2400 mold, a 
direct-current constant voltage is impressed to an EL element, and light is emitted -- making — the 
brightness — luminance-meter BM-8 and luminescence wavelength of TOPCON CORP. — the 
Hamamatsu Photonics make - it measured using spectrum analyzer PMA-1 1 . The result is shown in 
Table 5. 
[0068] 
[Table 4] 
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[0070] 
[Table 5] 
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[0071] With the component which used the alt. metal -ized iridium complex by reference like the 
example 1 with CBP which is a well-known compound, and the compound of this invention, it turns out 
that luminescence brightness also rises considerably and its external quantum efficiency is also 
improving to 3% or more compared with the base of less than 1% compared with the complex which 
does not use an alt.metal-ized complex so that clearly from the result of Table 5. 
[0072] 

[Effect of the Invention] High brightness and efficient luminescence are possible for the organic 
electroluminescence devices of this invention, and they are excellent in endurance. 



[Translation done.] 
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